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10...BATTERY CAPACITY CALCULATING APPARATUS 

14...SW1TCH 

13...CONTROL CIRCUIT 

15. ..CALCULATING PART 

16. ..MEMORY PART 

17...COMMUNICATION PART 

11. ..VOLTAGE MEASURING CIRCUIT 

12. ..CURRENT MEASURING CIRCUIT 

1... BATTERY 

2.. .RESISTOR 

20. ..ELECTRONIC DEVICE 



(57) Abstract: A battery capacity calculating 
method that can calculate, with an extremely 
high degree of precision, the remaining 
capacity of a secondary battery particularly 
in an ending stage of discharge independently 
of environmental conditions, such as 
temperature, degradation and the like. A 
battery capacity calculating apparatus (10) 
includes a voltage measuring circuit (11) 
for measuring the terminal voltage (V mea ) 
of a battery (1) during discharging thereof, a 
current measuring circuit (12) for measuring 
a current value (I) of the battery (1) during 
discharging thereof, and a control circuit (13) 
for calculating the remaining capacity and/or 
remaining power. A calculating part (15) in 
the control circuit (13) calculates, based on 
the terminal voltage (V^) and current value 

(I) measured by the voltage measuring circuit 

(II) and current measuring circuit (12), a 
discharge capacity (Q mca ) and an apparent 
discharge capacity (Q ocv ), and then predicts, 
during discharge, based on a capacity gap 
(AQ) that is a difference therebetween, a 
discharge curve (C Fe ) that will appear in the 
future including an ending stage of discharge, 
and then calculates, based on the predicted 
discharge curve (C pre ), the remaining capacity 
and/or remaining power of the battery (1). 
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10 jfi^, M^«/-h^y^SA-y^;i/3>tfa-^^«#*K«|t 

jj&t^-Dfc&oiz, m^uhonfimm^n, &Mi*nx%x^z>o 

5*>©t&£„ Tfs.t>%, m.mz^x\t, &mmm%i,x£{tisitm 
25 mmmtn&mtotototfi* mvtt.n&wx$>~DtztLxh 
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t, fttenwj 2)v$L%%y> hhx*<DiM pjvmzfeCTmftn 

10 5 ^12 0 0 2 -2 3 6 1 5 4^iM|2 0 0 2 -1 

6 2 4 5 2^*#ffi. ) o 
<®m 2002-23615 4#&?6K:fcL 3fcM(DlM Z )VWi*t> V 

nmwmmmiEjjm" fim^zftTtoz, z.<dwm 2002-236 

*fc, #1 2 0 0 2 - 1 6 2 4 5 2^^|g(C«, $5;feffi:|*fi <!: & 5 £ 
.tBmm M ^M^$nTV^o £©#$3 2002-16245 2^&m\z 

it* ^M(Dnmmmm^rmmi,rcm^\z^n^m%m^m^x(D^ 
m®m%RtoTmftn®m&miE'rzz\£\z&r), mmommwrn^ 

25 $tlTVi-So 
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#12 0 0 2 - 2 3 6 1 5 4^&mzmMznrz8iffi 

aawfe»stTT»*u^iE«jR*fflv>Tiii3te««***ijE'r*t, 
mnoMftm^m t^^m^mm $n§ t w> -5 na#t$ o 

5 2002-16245 2 *&afc1Ett3nfcft*k::&V>T 

Hi 6 0l:^bfcJ;5}:, gik-TZOiz Mn*M\z 

fcw-sffiaoastfa^Kifcs. tjur-fntf, '£4k?%Q\z 

LfrVfSitfiZ, #12 0 0 2 - 1 6 2 4 5 2 -*§-&$g{v:i3*c£ftfc&fl? 
ifttft LT> dtie>#^ 2002-23615 4 -5f 2 

002-16245 2-^^$g©ck5(c, a^ajEtaeatoHflisffi 
25 v> «i*a$«di&is:«ajK*stiH/T*«)«:4fi:a$a*«j|[ 
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2 0 0 1 - 2 3 1 1 7 9^*fclB«*nfctt*3&t??FSE'rS. 

2001-23117 9*&$Rfctt, «ifi©F»3gB'f > fcf-^ 

ftfflvtm&£%.tf3.?rct%<Di% : ?n]£i?&Zo zvwm 2001-2 
3117 9#^^jc«> £4tnm\z%>v2>ifrn®mt¥mni£t<DM& 

b^b&#*£>, £CD#li 2001-23117 9^^«fc3B«$nfc 

15 J:5(c, ¥IiEiic equ tMftic dcll i©MTi$ti^^ 

^fegftTSZl t^6nTViS. #§1 2001-23117 d^^m 

25 s&a#«&3. 
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Tfcbs, <$m 2001-23117 9^^fcaa«$nfcftffifc:* 

BSIWjWI < fc * £ V> 3 WH*«» o fee 

*>vit. zoz.t.\t, ftmvmmmmw-mjfmt, mm®iz\$&m^»i 
20 mm<D£ik*m±iz®mvTL%?mmbm&LT^rco 

25 ftfSJltfcB 
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IBz:^«?&lC*ltsa[«§*<fc¥««JEi:0il«*^-r¥«l!£Eft«C 
5 equ ^tBt5¥itJEtiI{Bl@«!:, &»K::fettS±fez:#itm 

gt, ±IHS(S : ?*£EV inea t^bT®Sltffi^R dc fc«J;SfiJE»T AV d 

affixes ±m¥wm&®m%mxnizTn.mhf£±m¥wm&®m 

15 »Q 0CV £©g#T&<5«irn AQ$^tHT§^*Tn^fflx@t, 
±f3^*-rn#tHxg{iT^ttjb/t±iB§s-rn aqi:s^t, n 

20 lffiV mea iliMl^MSb, d GD^^ttJEE V me a <hli^tfii I 

25 T&otciEmte®®m%.zt/x\zmmti*, M^\z^^>ztti^^ 
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10 »C eQtt fc«^T\ ±IBtt*g*Q mea K:&fcT*¥««mv equ # 
^ttt$n> ±IB¥^«JQEV equ <i:±IB^?«J£V mea( hO^^T*§m 

jeebt Avtat^t, »*fc*w-B»«ia*c pre *s^»i$n*. 
w- * * ft m % n m * t ft » t ie a t c ^ a -t & c t # *r t g t & § . 

20 T, tt«l*t*W-*±K-jfettaio#^*jEV Ill61l €»3t-r«5*JE»3e 
ft«l*fc:*W*±IBz:jfe«?i!io*«lt I SSUTf * 

«jee t <Dm&&7ik-?¥wmi£ ate e qu £#ta u ±mm}£m^mz 

25 «koTWSUfc±pB«^*JEEV mea Rt;±IB*«EttS#Sfc:J;oTiaiS 
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±ra?tt£V mea £:ftLTE«ftR dc fcck3mjE|S$T A V dc £in 
*LTJt.a>tt±<D¥«*JEV 0CV £*fcBU ±iB¥#*JElfllllC equ fc: 

5 ^©g^T'&S^Sm AQ&atfflU ±IB^*Ttl AQICS^ 

«i:¥ff«JEt0H«ftwr¥««JE'ft«C eQU *J|[ffi-r*¥««£E 
20 fiiltBIIi, »«l*fc:*lt*±ez:*«a©j(l| ; 3 t «£EV B ..t«» 

ffi i isaafe-rsttjBE • m^ss^at, ±ib«jee • iii^iifcx 

ea (C^bTtt«^R dc (CJ:§«JEE!t"F A V dc £JnJ*bTjt,frW-±0 
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mm AQ^ttit^ifnitiiiii, ±m^mm^m^m\z 

e z^n?%¥M&Mtzm&%z.tz®mtvxuz> 0 

%m?m)£v mea tm%im i u z.<Di®^mmv mea tn 

mm i t\zm-o*^T, ]&m®mQ mea t&frtf±<Di&m®mQ 0CV tz 

±\zmmLT\tv®TWfttf^mT*&?tzjEm?£m®mRtf/x\mm 
mm*\z$ttb%z.ttfr%% 0 
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M©ffiJii&18Bj 

wrz>r£®(Dmx&z> B ' 
20 %2m\z, tkmm<Dttm®m\zK?z>ti$Tm}£(Dmm, %.zfM,frv± 

(D ¥ ffi m BE *f T 3 Jl ^ ± © Ifc ft # * <D W t3 £ T § m X % Z> o 
I3itt, $S^*£MTft<h©IW^£IftBj^3|g^£3 o 
i4itt, ^S^Si¥«*JEi:OP^^ST¥^«iEfilS^I5iBj-r 
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mi 3Htt> mi 2m\ZKtmiom®mnmxn<DmM*®,wtz> 

25 7n-ft-ht^5 0 
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20 "6, -&**©SIil^«JBE£*Sft4ii:&g#c»| 
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u# fc^f t ji < § © 2 mm \z±m s n § c £ u 

±©¥«*JBEV ocv £»T*&©£-r*. 
20 £EV equ £«?«jEV B ..fc©£#T**n**ffi|*T AV ( = V equ 
-V mea ) ft, *S:*<9iI:«t*W-5fliffi^b©^Stt^DT, AV d 
c ( = V 0CV -V mea ) <h» AV dl (=V equ -V ocv ) tfcEgiJU 



WO 2004/046 



PCT/JP2003/014116 



13 

%>©T&£. 

^tC^©lSii:tc:«fcS«JEEI^T A V dI 0»3eWWflB»K:a^*»lc±#-r 

mQtf§iVT^tzm&\z&^T&m*&±Tzt, it^nomm^ 
10 ztizmzmtv tTzm&fimmmizm^friztkvzctizmmrzh 

*>©T&3 0 

<do%s nmfe<DmmzftLxn<i&^%f&mz^mmumm*$>z> 

25 ff*lV raea ^5ttm, ^©S^«JEV mea (c:^LT, 

R dc fc«k**JBEPrF A V dc *DP#LfcJ,*^t±©3p«f«JEEV 0CV fc3» 
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*TtiAQ (=Q 0CV -Q mea ) tmm-rzo 

©*£fc», «*&#£©<£ 3fc£fctt8, IS, tfTSofctlTfe, 

15 «iftlAQtt, $ft^*Q mea ©l#M$C (AQ = Q ocv -Q m 

ea = a • Q mea + b ; a, btt, £ic„ ) T^$tlS £ V> 5»Jl3&t# 
&nfc 0 £©££«, ltfc«K:J;oT£Dfc«^fr$T©te^M©}t^ 

^©^m, jl^tt±©¥3lttJ£V 0CV £^$j-r 5 :t*J 

-e^^o fit, ^Sibfc¥««JEV 0C >&ifi«£;ftR dc fc«ka* 

25 ^jn-r-Bct^Ttfajitic&a. 
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5 £t\z&t), ft&o^&Tit^mr&^tcifrnxniz&vziEmteM 
mwD^m^mt u mzi&n*n\z%>v%3,®mit?Em\zw-\£-ir 

sr. KTTft z.<D&5?3imm\z&~3<mm®mwmum\z*D\,)T 

nm^zmz., mmm*niiiT%rc®\zm^%¥-mmB®M$:z.(Dmm 
mmmmwm^mz^^xit, Mm\z^n^m^mon-\a\z 
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5 V mea> d I ft»jrr*E£fcJ: D> R dc =dV raea /dIi:bT^ 

«flB©'« : ?*JEV inea R^«?l&fc«EnTViS*«E|t I *3&«j;tU 
**«**ff 5CiK:j;oTS«E©«[««Q 1IieB S||[ffi-r«B. Sfc, 

ffl^TlElTAV dc (=1 • R dc ) tjB,^W±©¥lffflffiV oev 

(=V mea + A V dc = V raea + I • R dc ) tSITffiU IBtt 
g& fc IB it L T V>£ ffiH £J3 Ti* tt±(DM^l; Q 0 c v £^ 

ffiu ±aifc*ifnAQ (=Q 0 cv-Q mea ) ^^56§. ^tt, 

15 itMMffi^mc^Tte, iWt§iQ mea t§iftlAQ 

25 bfc^^±®¥««jEEv ocv s, mfe<Dm&tikmrz>z\t\z£V), 
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15 ft«C eQU ^6*JBEI»T AV^it?|< d£fc<fcoT!»*te$3tt*;& 
^fctt«lft*C pre *Jlfc«flt±«JBEV cul ftTliI-S*T©»*$*Q Ctt 

20 t^W r tltI(tit^„ 

&fc«jEPrF Av^ssmct^e, itt^its c teas, 
%.n\zMm?2>m*n}£&T a v B . x t^viTW*tc*w-sft*ia« 
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fix, nmz&ttz>ni£&T Av^wm-r^^^izbxh^^o $ 
b\z, m&k®m&m*m\z&^TU, m^\z^±nm^n^t\t^x 
%fz®£>\zte, z.<Dt%(on&\z%.mr%it®m j $>nt}*m^T, #ta 

eaOlTO (AQ = Q 0CV -Q mea =a • Q raea + b ; a, btt, £ 
Ufctt**fflT?&V>%)©i:W3t*nfc»'&i:llftRlfllK:, 3»*Q r 

&±mti*w%\ztircoT-fex&zb(DtuMLTmmm<D%.4k%% 
25 fc^-r<k5 ic, *<D&fttf®mnmt'£iknmtxMmmmzf3iZ>z\t 

tirSI-^o fcfc, IbIEIKI&^T, ft«C equn tt, gitLX^ta^ffl 
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ft<0¥«*JEffi«C eQUO fcJU MiM©¥«fIJBEfMC equn ©M^ 

5 n,m®mnm-ftm\z&\,*r\t, ^mm&mmc equn , c eq 

&e>ffiMbT&£, *<b*»K:*^*^^< ^ %> 2^©T«*jBEt ens 

tc^T^atc:, *«e>fc*fli*ftfc*W-«2jao¥ll*JBE*v 1 , v 2 £ 

u ^ne>¥^«ffiv 1( v 2 icMt§t«ti^Q 1( q 2 (q 2 > 

15 (Qi-Q,) / (Q lnl2 -Q lnil ) tiTimnct^fs. 

*?&$*3*ttJ#&K::feV>T«, COJRttlitS C*t?ViT, ^M©¥ 
S * © f iJ JH # ^3fc « WCM ff o T Hfc V>flcit tfc ffi © m JBE*> e. * 26 * -fi 

25 fltJE^W (dV/d t) ©Ifi^ltO^Sd*, 3fc*#lk)&>&©l$IB© 
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^«»O*«a:bT0«fto9«feJ|tfflr-5*#W«:«*#*J|CfflS 

2VnD, tttt#Jk*JBE#3. OVT^D, Wi*U 8 0 0mA 
hT&SE&l 8mm, ft£ 6 5 mm© U 3^ A<:t>— 

20 M^tti^aiO^, HTM 2 0 ©lltUTCiffil ©JB^mjEESiW 

^ts tenuis® 1 it, mm i fc*ttTv>**»t£Wjrr**aHi 

25 SilfiAy^tl/T, «m 1 S^Vi§l|^t8§§2 0 S$tft bTlf 
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5 (Analog to Digital) ^T-r-r 5>*;Htte*SIU tilffll 

srm 3 fc#*st*. 

OmQ 0fiit2k:*^SWJi©*JEE*ail3tTSCik:j;D, 1 fc 

2 o £<DRg-e#*nt$g<Dgg£ff 5flflr*i 7 ts^-rs. 

15 lMfflen& 1 3 tt, *il:Mi^Iffit§MtiUT©iftll0W 
*BEffil££fetgg|$ 1 6 KtetftbTSK. C O^fiJElftift ±S!Lfc 

SSfflri, 4. 2 VTffi«JE*«ft3I^Wff Mi 

25 i zm%mmj££x3tmT % o ^-n, i^iitii^i 1 o c 



WO 2004/046' 



PCT/JP2003/014116 



22 

mfe*. ^n&tfmfeo&m&kmfc. T&fris, 3. ovi^^s 

ttffil 6fo|B1tLTfe<o ftT, $11913% 1 3tt» «J3EaiJ^[fl|g§ 1 1 

*»&#»£n&«jE£, **»€iaisi'2*6ft»$nfc«flE^5jmj 
$n§«^ffltts^viT> simi 5 iz&~DTnm 1 

ili!lffll|sl»l 3«, •Hl0«I§§tTMb > Cl®ffif*£3HS« 
v^l 4tt, IN If 19 ft 1 3^6»M$nS0JiiftS^^T, 

T ^ D M b fx t> n § "b O £ T § . 

25 mmuMm&i 2^*0 -at** 1 *h£u nns.©sB : ?*jEEv ine8 
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ea (=Q 0 id-IXAt) *%.mtZ>o Z\CX, Q old te, MlEl^tHb 

5 m^X, li^iltBill OH Xfi/^S3ll^^T, tflElt I 

zoxnfe-rz, iMMiiiiiion ««m 

10 IMIf ffiil 1 0 «*ttl3^HTfeV5t)©t«Jgl/fc 

*X&Z>fr : gfr*fflM®® 1 3 fcfcttamfffB 1 5 fcioTWjrr*. 

15 ffT^-^T, tt«tt I tflETfcH'b©^^;*:*^ T^b^, m 

20 ±fflsiS0Vii*n*>*j»7*rsi:, ssxfi/ 7s i frzomwzm 

Dill". fttt$*J|£tH&fil 1 0 te, H©«k-5»:— iiOX®**Djgbff 



WO 2004/046 



PCT/JP2003/014116 



24 

5KT£5fc> 775; 1 1 fcfcV*T, ffrlflfHIS&l 3 
5 Miltiigt 1 0 ft, 3fc*Hi&a>&Xttft*0»tti&7*»& 5 0 Om 
uut, «m^*#tBSBl Oft, &*«#0rJfctt&±T?&V>'b0 

10 litiltKitioit *««*j*«»fjfeii^±*c**«)©t 

15 IMiltHlf 10(1 u©i5^tilIg^I5ut(:J:D, 

20 ^tct3C, Xf-^S2 1WHT 1 IWffl0»l 3 fcfc It 1 

&«£fcft, Xfy^S 2 3^£M3£Sfrrs. MMUffl 
25 2 2 C^^T, tfJEffl&BKl 1 tiJcoTKLfcttl^iliC^lt 
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2 iz&vTmfezfttcmmm i \zm^< : tot^onmtm\^ 

A I £JBV>T> fflfflelttl 3^(nilgfl 5 te«fct?TieaEjg#tR d 
c (=dV raea /dI = (V b -V.) /A I) fc&, CO 

S 2 3^i:MS^^fT-r§o 

HI 3fc:feW*aMMSl 5fc<fcoT»^*JEV m . a fc**bTtt»EiattR 
10 dc <hmMl £<Dm*mn?Z>Zt\Z&K). l*^t±O¥ftEV 0c 

v (=v mea + Av dc = v mea + i • R dc ) *wm?z>o 
m^x, mmmmwtamm i o a, ^fy^s 2 4te&^T, Mftia 

g& 1 3 fcfcJtSiRJMB 1 5 fcioTfBttfiP 1 6 fcffl»£nTV>5¥«S 
JEfMC eQU £#JiU ^,^^±©¥«S£EV 0CV K:»J5STS^,^W'± 
15 M*^*Q oc v £HffiU il0i^f'^S2raJ?)fcIS(D 

q (=Q 0CV -Q mea ) &*aju M&<Dtkm®mQ me& t®m?n a 

20 fcfc* I0Xf5/^S2 4Sff5^1^<, fttWi^«10m 
A h &±JgJn V fcm& \Z <Dfrft v =fc 5 \Z L X h <fc V>. 
^V^T, IMiltiilllOU «12H(f7fy^S2 5l:*^ 

mm-rn aql*. m^nn^mnm^s omAh^OTi 

25 5 fcckoTlfc^ffiU HtO|[i§iQ me , if n A Q i HS^ 
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^lt, nm^mnmrnmi o«, xt^s2 6h*^t, mm® 

±©¥^«J£V 0CV £, <f9^L«3. 6 V©r« t Z> Z. t fc«fc 0 , 

iknmmtzm^fr&fr&mMtz hot-?*. 
¥wmmv ocv *mmuTT*&%%<DtmiiiLtcM&iz\t, mm*m\z 

15 Xfy 2 7 fc:fett§ff£l ©a***ffilgfttf*x»,:7 

S 2 8 fc*^*^2 0S§**tHXSfc^ViTI»K , r*. 

1 3 011^51;, Xfy^S 3 1 fc*3tiT, ffcHWlalB 1 3 te&tf* 
20 fcJMPl 5fc<fcr>TfB1t«&l 6 fcE1i£nT^*¥«*mil&«C. qB fc 

av (=v equ -v mea ) *nm?z>. 

25 7^^SiJt5/Mtl!JliW, A#6<J{'«, SMIIfligll 
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nm^mwmmm 1 o xf^^s 3 3 fc&^T, mm® 

mi 3\Z&tf&mW-ffll 5CJ;oTlHfiQ c (^tTM^.tflmA 

m^x. mmmmwmmm 1 0 t^t-v-js 3 4 fm® 

g§l 3£&ttSg[J!E$l 5 t^^TlBti^l 6fcf3tt^nTV^5p^* 
flElMC equ £#liU T^y^S 3 3 fCTMIff bfcff#^*Q c (l^J- 
JSlT3«itjEV equ £3?£HU ©ffll,fc¥^«JBEV equ ^e)XT-^^ 
10 S 3 1 HT^tHbfettJEI^T AV^M#f§c:i:{CJ:D, «HJEV P 
re (=V equ -AV) ^HEftf*. CintCj; D> 

^lx, nm®m&mmm 1 0 xf^s 3 5 t43^T, aw® 

&1 3£&tt£^£&l 5fc£oT^$lttJEEV pre £&«#ikttjBEV c 
15 ut (=3. 0V) £Jfc«U ^»I^JBEV pre dtiS[*#ih*JEV Cttt J:D 

SMMHEH^g 1 0 te, ^i!i«JBEV pre ^«^ii:*JEV 

20 mQ T \zMLT®mm& &Q c zmn?%ttb\z, 
f7^s 3 3^e>o®a^^f3jg-r. 

tM«Sl0(l ^»I«flEV pre *5iS[*#ih«JBEV c 
25 Oi**T©aS*Q r ^a**W r t*ttl*L,T«!lWlBIKl 3 fcfctt 
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SflEO¥ff*BEV. qu i:*?«ffiV me .i:©^Tf*a« 
5 JBEBT AV**fflU ¥*«JEV eflU ^6*JBEBT AV^fLxf 

M«jEv pra s*trrsi:fcic«fcD, w*fc*w-5ifc*ia»c pre s^ 
mtzzttf-et, »*«Q r R«a«Aw r &ncffi-r*2ii*tT**. 

IMlIfflgflOU »&*Q r £38*:fcW r i:&&3fc«K: 
2 0 fc*fL TSUI'S £5 LTt>£l>o 

15 i4ii:^tJ:at:, Xfy 7 s 4 l fc&^T, l 3 fc&fts 

©wijeev ocv (=v mea + Av dc =v mea + 1 . R dc > ^a-r 

20 $eV>T, «*^*#ttj^g 1 0 Xfy 4 2 (C&HT, ftHHH 

ffite^c e<JU &#fiib> b^w-±©¥««jev oc v te^j6rs^*nt± 

l*HT, IMilHililOtt Xf>^S4 3I^^T, #1/1 
25 .9>-**'J-fey hLTfcJJBfcT*. Jlftftfcte, iMiltilgll 
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^>T, tMifffllllOtt 7f^S4 5l:i5^T, NOT® 

in*ffv pre (=v ocv — R dc x i) ^irtBTs. cnickt), ««« 

15 Kl 3KI*W-**J|E*1 5fc«koT^aj«iEV pre &&«{5fjt«JBEV c 
ut (=3. OV) fclfcjRU ^»«BEV pre j&tJfc«#±«jBEV cut «kD 

• iQ r l^lTAQ c / (1-dQ) tfcfcfc, ^©£££ 

T©3a«*w r fc»bT aq c / (i-dQ) t^mn&v Dre t<Dm 

*tmh, Xf-^S 4 4^6©.fflS*»t)3i1". 
25 ut &TX&Z><b(DtmmvtcM&\zit, 7ry^S4 8l:*nr, 

©t#*T?©a*SQ r ts**w r tftm^bTM»iir»i 3(^(t 
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£©<£5k, nm&m&mmw i o a, M5fc$Kifi^t>©<h¥ij5£b 

5 fc»<&fctt, S«E04fcti§SQ m e«fc*^SB*^t±©¥«f«flEV ocv 

A Q me , £^*1*n©M4>^ dQi iCgo'^T, 2§^«Q r Rt^a** 
10 W r £J*tti-f fc*5* «»*3fttS£Effl OfcL 21 M 

r t£S^M2 0 £ftLTM&i£«-f-3©T«&<, ijfcL&Jj'Slc, 
ffltflen&l 3te*W**HC*l 5fc<koT$£»lHl#©¥:l$ffi£irffiU 
£©TO{fi£iI«SI$ 1 7£tf*UTtt^lM2 0fc;ttUT&«T5<fc3K: 
15 l/Tt>«fcVi. 

&tt*$tcm^S^©¥iJ£k:jSUT> nn^ll l ©^^*^{±Ii@x 
ttm2©^#*^fflI@^«Jf9#^Tfr , 5c «%$Sgmgffl OHU 
^n^f^S 2 7 (OMiltlllgXttXT^S 2 

20 8fc*ttSJg2©8£*£ffiIg*ft&f*, -lOWillg^HT 

u us i o 04>xx^ys i ^tmwzi&fir&o 

*M»*m&ft i o 2 ©^^m^ffixg-Nt^fTf 

25 5Cit:J;D, S»TIE«R:8i«!*Q r Rtf»**W r SfffltS n t 
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KT&SiZ, X^y 5 1 fcfcHT, IHffiatt 1 3 Iz&ftzm&ffi 1 

I 5 \Z&?Tffi?ni£V meA tf£MLT\<*%fr&fr*mfe?Zo A#:«J 
**5**«JT*-*. lltilfflgtlOft «?«ffiV n ..*t5Sf€ 

15 gl 5B^f!yyS5 3l:*^T, -€-0 £ <D^«JEE V me a 

q „§S«EO»«$aQ mea ,l:^^^TiIffll|iIK 1 3 tefcttSffiltas 
16fc3B1ftU 7f'^S 5 8^£MS£Sfrf<5. 

S«»l?tagttl OH ^f>^S 5 1 fcTMJttifctfjiT? 
20 fcafcOtSIfcb&fc^fcra:, X-rs/^S 5 4IC*V»T, « JEE tSU ^ IhI 

I I ic*'DTa3tbfc» ; ?«jgEv 1Iie .ftajfcwic«»iaKi 3 

fBttffil 6 KIBtttU ^fyyS5 5l:*UT, 1 5 fc<koT5& 
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S 5 6fC*3^T, ftJPMl 3(c4bMt§IB1ii5l 6 fcBtfc 
SffiV mea ©^^^<bt«^^T> M^lfPl 5 fCJ:oT¥««JEEV e<lu 
5 SitJtU C©¥*«JEV equ S*C5)4:*©tt«MQ llie .i:»«#Kr 
TiBttffi 1 6 KIBtt-r*. 
^bT, tWiftUgflOd XryyS5 7C^liT, WW® 

IMiltHgf 10H 7f<^S5 8l:*^T, ftlffllsi 
10 ESI 3 fccfctf* KAURI 6 telB**tlTV>*W«JEV. qil ©fljBtftJW 

fMiltUSllOft ¥««£EV equ ©{Hft*«2fl**| 

«1 O0^7f^S l^i:fflSI*^tf-r*. «%$&gffigff 
15 10(1 ¥ffi«JEV equ 0ffl»#2fi&±T&£fc©fc£Jj£bfc*£K: 

C equ fc*»tSJRj||ttS*#ttiUT---a;©^ih«LaiS*»7b, 111 
O04"Xry^Sl^tlI^ffn ( nm®mWttimw 1 

Ote> ft Id 31 7 Bfc^L&.fcSfc, StlTV* V lf V 

(q 2 >q i) T**fc<B£*r*£, ©itumssi 3ic*w-*«j|[«i 5 

¥«*£EV lf V,i:&S&i§lQ Inll , Q lni2 £sfcJ6, Wits 

(Qa-Qx) / (Q. nI 2-Q t „.i) £LT#tbTSo 
25 tMilfflgf 1 Ott, J; 5 &^ifc4M:r:f§£#g£ Z.£\z£.Kl^ 
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So 

10 iHf* 
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znzfim&&t>-$nrcM&<Dmm\zttLT , bm%'tz>z\t 

5\ZLTh&^ 0 

10 W^ittbTotiiiitfigf i o fcov>Ttt«i,fc*J, #ssbj&> 

ni-mmmx\XK-vi-)vu>\i3.-?m-?&z>m%\z\t, com- 

ft^tlTU<, MAtfCD-ROM (Compact Disc-Read Only 
15 Memory) ^0#aiB«li#fclB»$nfc!KffiT?jK*$nT«b<fc < , * 

c©j:5tCs #369! z<DMw*mmvf£^mmrm'&%:5i&Bsm 

fr**l : ?*jEV mea £m«Nt I i U H0«BHtBEV mea £ 

*«NtI ££g^T> tt*«Q me .i:^W-±©»«MQ oev fc 

&tsn&\z&K%i&mmmc pre *Mn*iz¥m-rz>z.£\z&r), 
25 Ttt*^itft*bTtti;»Tjfffl«jRriBT*Tjfca«X(Df/xtta 
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So 
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sum - nmmfcxmt, 

I? ttlX@ 

DP £ L TI^ ± <D ¥-mm J£ V 0 c v £ if fcB 1" § jl ^ tf± CO TO * JE^ ffl 

•3^t> ±m¥$mj£wm2:MizTWtiiLrc±mm^ir±<D¥wm£Ev 
0C jzn^t^M i ^n±(Dmm^mQ ocv ^n-\i\T^M,^n±(Dmmm 

w*k:*^*a[«ffi»c pre s ; ?ai-r* : ?aiisi:*«>t*j:t 
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4. ±ia^^x@T«, mm^mxr^m^\z\t, ±vz¥mmj£®m 
c eQ jzm~3^x. ±mmm®mQ me jzttmTz>¥mm!£v eQU -t)m 
m^n, ±ss™itffiv equ £±f2^sj£v mea £©g#T&3mj£ . 

5. ±f3^$JlgTte, ±JE¥«f*iEEffi«C eQu ^5±aattJE»T A 
v*s«U3l^n*c:tK:«koT±IBtt«ft»c pre 3&t^WStiSc:t 

15 6. ±fB^$II@"rte, ±IB«J3EI^T A ViZftfLX, HfiSTCi^: 
^^t*fJST^.*^«i£|^T A V max ^fflVie>nT±fB^«ft^C pre 

fromfezff^, wfem&tzi&vx. ±.mi&mnc p r e <D^mjjmz 
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9. ±m®mxn-v}t, ±K^,^w-±cD¥««jEv 0CV «t»f€©Htt 
&#m<?:-f 3if3fc©f£Hjg 1 JSi3m©MW*J¥i±};££„ 

10 12. ±B¥«r*JBEft«»WlSTtt, i>^:< it)2^©^«r*JEi: 

20 e>¥««jEE**#&e>tt5c:t 

15. ±|B^^* • ^m^^tHXSTii, JftiiLfc±!E3a§*Rtf/ 
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if*., 

Tmmv me jzttLTmmi&m,R d jz£z>n&&T a Y Ac ^m^x 
20 Q mea t±f3^»fn AQici^t> mm®m\ztt-?%®mtn 

(DM'Pmd Q£#fcHU ±f3^*Tn AQ£_bfBM4>¥d Qi fcS^ 
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19. ±esus$a«^im* fonmm-v&^m&izu, ±m^mn& 

2 0. ±gBtg£#l3^g!», ±B¥ff*JEElft«C. qil *>6±IB«JE» 

2 1. ±1Eifc£fflSi^fm, ±l2mjBE(^T AVC^XT, iftSTO 
10 «*jt«ffc#fc?-Sg:ttiJEftT AV max §ffiV>T±IB^€ft«SC pre 

15 -rsw^i&aifii Qmmmommmmnmmm. 

2 3. ±fE*stl?M^gm, ±E^W-±©¥*«EEV oev K:a6^^ 
20 2 4. ±IBiS#8LS¥©!«, ±EA#tt±©¥««JEEV ocv ft»r*0 

25 ^#^<i:-r«>ffi^(D$Eia^ 1 6 mznommmmw-Bimmo 
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2 6. tm&nmW^mt. TO^JERtPF^SMfcgo^T, ± 

ibm^r d c zwrntz n t 

10 £ 

^r#m<i:T^«^©ISfflm2 7 «Cft0«%&ft£ffig&. 
2 9. ±fBMSEM^g:te, &*£BlW«tej*jfcbT*0&0*JBE3E 

15 3 0. ±tm&mm^mz±^Twmvtz±mm®m%.tf/x\z±m 
sua*, ±m-"Amm*nmtT2>n?mmzttLTfcM~?z>te&m 

»c equ ftj|cai-r*¥«r«jBEtt»j|cffiiaai:, 



m • 
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±BB«EE • ««E*a[«iafcTWJtb&±e* ; 3 t «JEEV Ill ..R^±|B« 

ttttl fcStJViT, ±gs-#«<«s^*Q mea £3imT«fi^i; 

10 SITtHMi:> 

±B«afn»ffl«iacTi!£tHbfc±B§grn aq\z&*3^t, 
15 $#^^-r§«m^*»ffi7°n^7A 0 



WO 2004/046 




PCT/JP2003/014116 



2/10 

Fig.3 
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